Objectives: Correctional employees exhibit elevated obesity rates. This study examines interrelations among health behaviors, health climate, body mass index (BMI), and work schedule. Methods: Using survey results from correctional supervisors (n ¼ 157), mediation and moderated-mediation analyses were performed to examine how health behaviors explain relationships between obesity, work health climate (WHC) and family health climate (FHC), and work schedule. Results: Over 85% of the sample was overweight/obese (mean BMI ¼ 30.20). Higher WHC and FHC were associated with lower BMI, mediated by nutrition, and physical activity. The interaction effect between health behavior and work schedule revealed a protective effect on BMI. Overtime shift work may share a relationship with BMI. Conclusions: Findings may have implications for reexamining organizational policies on maximum weekly overtime in corrections. They provide direction for targeted obesity interventions that encourage a supportive FHC and promote healthy behaviors among supervisors working overtime.
O besity rates in the United States continue to climb, with recent statistics indicating 34.9% of US adults are obese. 1 Healthcare costs, reductions in employee productivity, increased sick day use, workers' compensation claims, and many other consequences of obesity continue to challenge employers. 2, 3 Despite awareness of the economic consequences of obesity, preventive health efforts remain fundamental and there is a growing need for innovative research to develop sustainable evidence-based interventions that improve employee health. 4, 5 Home and work environments are important contributors to health behavior, especially in workplaces that are authoritative, and employees have less control over their daily circumstances.
Correctional employees, the target population in the present study, are at risk for developing obesity and related comorbidities. [6] [7] [8] Correctional institutions require 24-hour supervision and staffing. The nature of the work environment and interactions with an incarcerated population may not be conducive to psychological and physical health. Rotating shifts and working excessive overtime may lead to unhealthy eating choices and physical inactivity in employees maintaining sedentary work stations. Correctional employees typically hold sedentary positions, with the exception of short bursts of activity to respond to emergency codes. 6 Furthermore, methods of coping with stress and mental health may influence lifestyle behaviors such as dietary habits. 9 Additional barriers to optimal health include: inability to participate in organized sports or exercise programs due to inconsistent rotating work schedules, inability to leave the facility during shifts, inability to walk outside on breaks, and inability to use on-site fitness facilities during working hours due to concerns for injuries or delayed responses to emergency codes. 6 Scheduling conflicts paired with environmental aspects of the workplace (eg, a locked building, post rotations) limit opportunities for daily physical activity and promote sedentary behavior. 6 Supervisors (the study population) may also be challenged by administrative responsibilities that increase sedentary work time. Consequently, correctional officers (COs) exhibit higher levels of overweight, obesity, hypertension, alcohol consumption, heart disease, and diabetes compared with national averages. 6 The average life expectancy of correctional employees is significantly lower than the general population, 10, 11 and the costs associated with chronic disease are skyrocketing. According to the Centers for Disease Control and Prevention (CDC), preventable chronic health problems include: heart disease, stroke, cancer, type 2 diabetes, obesity, and arthritis. 12 The incidence of these chronic conditions in relation to life expectancy in the correctional workforce is relatively unknown. Work schedules are recognized as a primary source of work-related stress for COs. 13 Elevated rates of chronic disease among correctional employees 6, 8 may be linked to overtime and rotating shifts, which may exacerbate pre-existing health conditions during the work career, decrease life expectancy, and increase healthcare costs. Generalization of findings from research on similar occupations may be limited due to differences in job rotation, stress at work, mandatory versus elective overtime, and number of rest days between work periods which can confound interactions between overtime and health.
Addressing workplace and home environments as contributors to health behavior may be one approach to stimulate improvement or prevent worsening of lifestyle behaviors, particularly in an authoritative and understudied group, the correctional employee workforce. In this study, we hypothesize (Hypothesis 1) that work health climate (WHC) and family health climate (FHC) are essential aspects of their respective social environment, and that better perceived health climate is associated with healthier nutrition and physical activity behaviors, and thus, a lower measure of body mass index (BMI) (see Fig. 1 ). In addition, we hypothesize (Hypothesis 2) that work schedule factors, such as shift and overtime will share relationships with health climate, health behaviors, and obesity (BMI) (see Fig. 2 ). WHC and FHC are relatively new constructs that need further investigation. Following are definitions of WHC, FHC, and work schedule, as they pertain to the present study.
typically examine WHC in two major ways: (1) the perceived environment, and whether it is supportive of health via policies, resources, or incentives, and (2) coworker social support for health. Higher levels of perceived coworker support and a supportive psychosocial work environment are associated with healthier behaviors. [15] [16] [17] [18] [19] [20] Organizational health climate, referred to in this study as ''work health climate'' (WHC), is a relatively new construct in the literature. Zweber et al 21, 22 identify three levels in the workplace (ie, workgroup, supervisor, organization) that play a role in developing a worksite culture supportive of health and well-being. Organizational-level aspects that contribute to a positive health climate include policies, resources, or opportunities to engage in healthy behaviors. These factors are important to direct intervention efforts at either individual or multiple levels that contribute to organizational health climate. For example, supervisors may play an important role in supporting health by increasing communication, helping workers manage stress, or encouraging participation in health promotion programs. Previous research reports positive associations between organizational or work health climate with health behaviors such as nutrition and physical activity.
23,24

Family Health Climate
Family health climate (FHC) describes how routine everyday life tasks and experiences shape behavior and perceptions of health through interactions among family members. 25 This construct, first defined by Niermann et al 25 encompasses daily health behaviors such as nutrition and physical activity that occur both in and outside the home environment. A positive perception of this climate indicates that these health behaviors are intrinsic in daily motivations and actions. Studies typically assessing FHC and health behaviors use inclusive psychosocial measures consistent with the concept, such as spouse or family social support for health behaviors, but not as an intuitive measure of health climate that captures relationships, attitudes, and behaviors in the home and family environment. [26] [27] [28] [29] Higher levels of social support and social health norms among family and social networks are associated with healthier behaviors. 19,28 -30 Furthermore, interventions may have a carryover effect on untreated members in the household. 26, 27 There may also be a combined benefit of a supportive social and physical environment, such as cues within the home, access to resources (ie, healthy foods, exercise equipment), and support from family members. 19, 28, 29 
Work Schedule Factors
Certain features of work, such as long working hours and overtime are associated with poor health outcomes. [31] [32] [33] However, some relationships between overtime and health behaviors remain unclear. 34 According to Swenson et al, 35 the negative health implications of these work schedule factors may impact cognitive, emotional, and physical function.
Shift and long working hours may share a reciprocal relationship with health behaviors and outcomes, though findings are mixed. Gu et al 36 examined shift work, defined by the participants' start time, with three classifications: day shift (start between 4 and 11 AM), afternoon shift (start between 12 and 7 PM), and midnight shift (start between 8 PM and 3 AM). The authors reported an association between long working hours, waist circumference, and BMI in men on midnight shift, controlling for potential covariates. This finding was nonsignificant for day and afternoon shifts. The authors attribute these findings to changes in lifestyle behaviors such as nocturnal eating, dysregulation in sleep patterns, and stress. Health behaviors may play a partial role in health outcomes, and changes in physiological processes from increased overtime may cause strain and worsen health status. 37 Nakamura et al 38 found weak associations between increased overtime, BMI, and waist circumference when assessed longitudinally. Eating behaviors may play a role in moderating this relationship; however, more research is needed.
There may be important effects dependent on age and length of time working night shift, as a dose-response relationship may influence chronic disease profile, including obesity. For example, working night shift short-term and in younger adults (less than 25 years) may allow for resilience back to daily routines, and be less harmful to health. 39 Research has been inconclusive when accounting for potential confounding variables such as body weight or activity level. 32, 40 Purpose To our knowledge, no studies have collectively evaluated work health climate, family health climate, health behaviors, and work schedule as predictors of obesity in a high-stress work environment. Although correctional supervisors may be exposed to shiftwork and excessive overtime, limited research examines the interacting relationship of health climate and health behaviors in this group. This group of middle managers may have the opportunity to change the health climate in the work environment, creating a ripple effect of perceived support for health, health norms, and health behavior change in the organization. WHC and FHC may be one approach to examine how psychosocial aspects of work and personal life are associated with health behaviors related to obesity.
The purpose of this study was to explore two health behaviors (ie, nutrition, physical activity) as mediators of the relationships between work and family health climate and obesity, and to explore if work schedule factors moderate these relations. These findings will add to the literature by examining work schedule and health in an occupational group at increased risk of chronic disease.
MATERIALS AND METHODS
Design
This was a cross-sectional study using data collected from an online survey. This study utilized a participatory action research (PAR) approach, as prior research supports conducting this design type in the correctional work setting. 7, 41 This PAR study was initiated by the correctional supervisors' union who wished to partner with University researchers to: (1) assess the overall health of the State's correctional supervisors, and (2) identify priority areas for health intervention within that workforce. Thus, the purpose of this study extended beyond only conducting nutrition/physical activity research. To carry out the PAR project, we followed the standardized protocols of the Healthy Workplace Participatory Program (HWPP), developed by the Center for the Promotion of Health in the New England Workplace (CPH-NEW), a NIOSH Center of Excellence for Total Worker Health. Thus, we used the HWPP All Employee Survey, developed by CPH-NEW researchers, which contains items from existing publicly accessible and validated instruments that were compiled into a condensed instrument. This was done by reducing measures to a minimum number of items that still retain good psychometric properties and are most strongly correlated with measures from a concurrently administered physical examination. Although the survey contains some single-item measures, research has shown that some single item measures are useful for capturing information about constructs that might otherwise go unmeasured, and that some single items of health are relatively strong predictors of health outcomes. [42] [43] [44] We used the HWPP All Employee Survey as the core basis of the survey; it is a streamlined and standardized instrument that has been validated and widely used in workplace health studies conducted by CPH-NEW, and provides an overall assessment of a given worker population in terms of the perceived psychosocial and physical work environment, worker health status, and health behaviors. Due to the PAR method used in this study, correctional supervisors and university researchers all contributed equally to the survey design, adapting, and adding measures from the All Employee Survey as necessary. Studies have demonstrated that employee-tailored survey questions are more relevant, acceptable, and feasible than conventional and generic survey measures. 45 CPH-NEW instruments are publically available (at http://www.uml.edu/Research/centers/CPH-NEW/) for use in all sectors. Within CPH-NEW, they are being used in public safety community service work and healthcare.
Survey Development and Participants
Using the participatory process, supervisory staff collaborated with the research team to develop an acceptable and tailored survey for this project. To maximize statewide participation and increase response rate, an online survey platform was used. Participants were recruited via convenience sampling through internal advertising in the supervisors' union bargaining unit (ie, union leaders distributed survey invitations via email to their membership listserv). Inclusion criteria included: employment in a Connecticut Department of Correction (DOC) facility, union membership, and supervisory job category (lieutenant, captain, or counselor supervisor). A total of 157 correctional employees completed the survey.
Prior to participating in the survey, respondents were informed that there were no risks associated with participation, and that the potential benefits of participating included the development of future health and wellness initiatives for their work group. The survey consisted of 64 items and took approximately 20 minutes to complete. Participation was voluntary and anonymous. Items could be skipped if the participant felt uncomfortable answering any question. These methods were approved by the Institutional Review Board at the University of Connecticut and participants provided electronic consent prior to beginning the survey.
Measures
The following items were self-reported in the survey and explored in statistical analysis.
Demographic Variables
Age, sex, race, family income, educational status, marital status, and job classification were self-reported in the survey.
Health Status
BMI was used as an indicator of health status, and calculated using self-reported height (in inches) and weight (in pounds) with a conversion factor of 703, following the CDC equation. 
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Health Climate
WHC and FHC were assessed using a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Due to this study's participatory action research method, correctional supervisors were involved in survey development to increase the acceptability and sensitivity of survey measures used. 45 Thus the five-item measure used to assess WHC was a slightly adapted version of the scale created by Zweber et al 21 to evaluate workgroup, supervisor, and organization facets of organizational health climate. Items included: ''In this facility, management considers employee safety to be important,'' ''In this facility, management considers employee health and well-being to be important,'' ''My coworkers would support my use of sick days for illness or mental health,'' ''My supervisor encourages healthy behaviors,'' and ''My organization provides me with opportunities to be healthy.'' 21 This construct was created using the sum score from survey items, and a higher score indicates better perceived work health climate. The total possible score for this item was 25.
FHC was assessed with four items to assess experiences pertaining to people with whom the participant shares a close relationship (ie, family, friends). Items included: ''We talk about improving health and preventing disease,'' ''Most people are very health conscious,'' ''People notice how well you take care of your health,'' and ''We encourage each other to make changes to improve our health.'' This construct was created using the sum score from survey items; a higher score indicates better perceived family health climate. The total possible score for this item was 20. This item was created using a participatory design by the research team and supervisor union group, after reviewing the relatively few published measures of family health climate which were deemed inappropriate due to their numerous items and relevance only to specific types of health behaviors. 47 The measure was intended to assess the social atmosphere among family members regarding health and to be brief enough so as not to pose an onerous burden on survey participants.
Health Behaviors
Nutrition and physical activity were each assessed with one item, by rating adherence to health behavior guidelines on a Likert scale from 1 (never) to 5 (always). Nutrition habits were assessed by asking the frequency of meeting expert recommended guidelines for fruit and vegetable consumption, as set by the US Department of Agriculture and US Department of Health and Human Services' Dietary Guidelines for Americans, where a higher score indicates healthier eating habits. 48 Physical activity habits were assessed by asking the frequency of meeting recommended guidelines for cardiovascular and resistance exercise, as set by the US Department of Health and Human Services' Physical Activity Guidelines for Americans, where a higher score indicates a higher likelihood of meeting national goals. 49 Questions were selected in collaboration with the correctional supervisory group, and were not intended to comprise an extensive survey of diet and exercise behaviors given the prioritized interests of the supervisory council.
Work Schedule
Shift and overtime were self-reported. Participants were asked to report the primary shift to which they were assigned: first (7 am to 3 pm), second (3 pm to 11 pm), or third (11 pm to 7 am). They were also asked the number of overtime hours they typically worked per week; response options included: none, 1 to 8 hours, 9 to 16 hours, 17 to 23 hours, 24 or more hours.
Statistical Analyses
Data were analyzed using IBM SPSS version 21 (IBM Corp, Armonk, NY) to recode variables and create new variables; SAS version 9.3 (SAS Institute, Cary, NC) for descriptive statistics, frequency distributions, one-way analysis of variances, simple linear regression, and statistical test assumptions; and R version 3.2.2 for mediation and moderated-mediation analyses. The primary variables analyzed included demographic variables, BMI, and scores from the online workplace survey. Key variables were assessed for normality and the appropriate test assumptions prior to running statistical inference tests. Frequency analyses were run for categorical variables. Sum scores were created from health climate measures, which were treated as continuous variables, as this is considered a satisfactory statistical method. 50, 51 Simple linear regressions were run to analyze mediation assumptions by examining the a 1 , b 1 , and c 0 paths (Fig. 1 ). Residuals were analyzed due to violations of the normality assumption for health climate variables (WHC, FHC). To test for clustering among study participants within the different correctional facilities, an intraclass correlation (ICC) was tested by running an empty random effects model. The ICC was less than 0.10, indicating there was not enough dependence between facilities to suggest clustering, and thus a multilevel approach was not necessary. The cut-off for statistical significance was set at P < 0.05.
The mediation package in R software (R Foundation for Statistical Computing, Vienna, Austria) was used to evaluate different mediation and moderation modeling effects. Mediating and moderating variables were categorical (ordinal), and the independent and dependent variables were continuous. Mediation analyses use a series of multiple regression equations to help explain the mechanism of a particular outcome, in a sequential pattern. 52 The mediation package is appropriate to test the hypotheses of this study because it allows for examination of mediation effects with a nonparametric approach using multiple types of variables (continuous, ordinal, etc.), and provides confidence intervals for interpretation of results. 53 Mediation models were first tested independently prior to adding moderators to interpret the average causal mediation effects (ACME, indirect) and average direct effects (ADE). Exploratory analyses were performed to examine moderator effects on both the a 1 and b 1 paths. Proportion of the model mediated was examined for interpretation when there was absence of statistical significance to examine model effects. Standardized beta coefficients were utilized to assess the effect sizes for model paths, 54 as regression coefficients are considered adequate measures of effect size indexes. 55, 56 For reference, r ¼ 0.10 is considered a small effect, r ¼ 0.25 is a medium effect, and r ¼ 0.50 is a large effect size. 57, 58 Bootstrapping was used when running model syntax to estimate conditional indirect effects with a nonparametric approach. A generalized linear model function was used because the independent variable did not meet normality assumptions. Missing values were removed from analyses using a ''drop observation'' syntax. At most, only one to two participants were removed from statistical testing, leaving a minimum sample of n ¼ 155.
RESULTS
Descriptive Statistics
Survey respondents represented 20 facilities in Connecticut, with a response rate of 32%. Study respondents were primarily white (69.2%), men (78.2%), lieutenants (59.6%), and worked first shift (63.8%). In addition, respondents had some college education (38.8%) and most were married or living with their partner (73.0%). See Table 1 for additional demographic findings. Respondents had elevated rates of overweight (37.8%) and obesity (50.6%), defined as a body mass index greater than or equal to 30. The mean (standard deviation [SD]) BMI was 30.0 (AE4.6), which is classified as obese. On average, respondents were 42.3 (AE6.1) years old. There was a significant difference in BMI by sex, and women (28.7 AE 4.2) had a slightly lower mean BMI than men (30.7 AE 4.3). BMI did not significantly differ by job classification, shift, or weekly reported overtime. Over half the sample (53%) reported working more than two overtime shifts per week. Refer to Buden et al 59 for additional descriptive statistical findings.
Demographic variables (age, sex, race/ethnicity, education status, marital status, and family income) were not significantly associated with WHC or FHC. Family income as a predictor of FHC 
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approached statistical significance (P ¼ 0.09). WHC score did not differ by shift (P ¼ 0.45), job tenure (P ¼ 0.82), job classification (P ¼ 0.12), or reported weekly overtime (P ¼ 0.28). There were statistically significant differences in WHC score by facility the participant worked in (P < 0.001).
Simple Linear Regression
Corresponding to Fig. 1 , simple linear regressions were used to evaluate health climate (WHC, FHC) as predictors of health behaviors (nutrition, physical activity), a 1 path; health behaviors (nutrition, physical activity) as predictors of BMI, b 1 path, controlling for health climate measures; and health climate (WHC, FHC) as predictors of BMI, c 0 path. These analyses were performed to test the assumptions for running a mediation model. First, examining the a 1 path, WHC was a significant predictor of nutrition (b ¼ 0.04, P < 0.05) but not physical activity (b ¼ 0.04, P ¼ 0.11) and FHC was a significant predictor of nutrition (b ¼ 0.09, P < 0.01) and physical activity (b ¼ 0.13, P < 0.01). Next, examining the b 2 path, physical activity was a significant predictor of BMI when controlling for both WHC (b ¼ À0.96, P < 0.01) and FHC (b ¼ À0.95, P < 0.01). All relationships occurred as hypothesized; better perceived health climate was associated with healthier nutrition and physical activity, observed by the value of the parameter estimate (b). Last, examining the c 0 path, perceived WHC score (b ¼ À0.02, P ¼ 0.79) and FHC score (b ¼ À0.13, P ¼ 0.35) did not significantly predict BMI in a linear fashion. Residuals for all models were normal, so a log transformation was not needed because it would not significantly influence the overall model. 60 Lack of a significant regression between health climate measures and BMI does not justify a conclusion that complete mediation will not occur. Rather, statistical analysts suggest further analysis to evaluate other potential mediating effects. 61 
Mediation
Mediation analyses were performed to test Hypothesis 1 and examine the effects of health climate (WHC, FHC) on obesity mediated by health behaviors, controlling for age, and sex. FHC was associated with obesity mediated by physical activity, with a significant indirect effect (P < 0.05) and 47.3% of the model mediated. However, the total effect was not significant (P ¼ 0.40), indicating that there was not complete mediation in this model. There was no significant indirect or total effect for the relationship between FHC on BMI mediated by nutrition. The indirect effects for WHC on BMI mediated by health behaviors (nutrition, physical activity) were not statistically significant (P ¼ 0.16 and P ¼ 0.12, respectively). However, nutrition mediated 18.1% of the model, and physical activity mediated 28.1%. No models revealed complete mediation, demonstrated by an absence of a significant total effect (not shown). Figure 3 provides visual depictions of these findings. In summary, all four models tested displayed results consistent with Hypothesis 1 in that better perceived health climate (WHC, FHC) was associated with healthier 
Moderated-Mediation
To test Hypothesis 2, we proceeded with moderated-mediation modeling to determine the role of another predictor variable. Moderated-mediation models allow us to determine the strength of the indirect effect on different levels of the moderating variables, overtime and shift. Using guidance from Preacher et al, 62 a model was created in which the moderator exhibits its' effects on the b 1 path, as this lead to the most significant effects for interpretation of the data. Examination of the b 1 path allows for interpretation of changes in BMI when health behaviors interact with the associated work schedule factor. Regression coefficients (b) and P values were analyzed for the moderating paths to interpret effects on the dependent outcome variable (BMI). Exploratory analyses were performed with several different approaches to determine the conditional indirect effect, that is, the mediation effect occurring at different levels of the categorical overtime and shift variables, controlling for age and sex.
Overtime
There was a conditional indirect effect for all four models tested, suggesting inconsistent mediation. This means the indirect effect is conditional depending on the level of the moderating variable, overtime hours. Demonstrated in Figs. 4-7 and examining the b 2 path (overtime ! BMI), overtime acted as a significant moderator for WHC mediated by nutrition (b ¼ 2.21, P < 0.01) and physical activity (b ¼ 1.44, P < 0.05); and for FHC mediated by nutrition (b ¼ 2.23, P < 0.01) and physical activity (b ¼ 1.40, P < 0.05). The interaction effect for the moderator overtime with the mediating health behavior variable revealed a negative estimate, indicating that the interaction was associated with decreased BMI. When evaluating the models as a whole, FHC on BMI mediated by physical activity had a significant indirect effect (P < 0.05). The indirect and total effects of all other models did not reach statistical significance, which is attributed to inconsistent mediation discussed below.
Comparison of the models mediated at different levels of overtime provides insight as to when the relationships become significant and reveal inconsistent mediation. Overtime became a significant moderator when working more than one additional shift per week (for 9 to 16 hours, 17 to 23 hours, 24 or more hours) for work and family health climate mediated by nutrition (indirect effect for 9 to 16 hours: b ¼ À0.04, P < 0.05 and b ¼ À0.08, P < 0.05, respectively) and family health climate mediated by physical activity (b ¼ À0.14, P < 0.001), demonstrated in Tables  2 and 3 . The proportion of the model mediated increased with overtime frequency. Inspection of the indirect effects at different levels of overtime reveals a nonsignificant moderated-mediation when individuals work no overtime. As mentioned above, the protective effect of health behaviors was due to inconsistent mediation in the model. This finding is confirmed by a negative proportion mediated for WHC mediated by nutrition when the moderator, overtime, was set at 0 hours/week. Similarly, this is confirmed by a proportion mediated greater than 100% when FHC is mediated by physical activity. Mediation is still occurring, but due to the unique nature of the variables, the direct and indirect effects cancel each other out, resulting in a small total effect, which was not statistically significant. Displayed in Figs. 4-7 this relationship is occurring because of the suppressor effect from the mediating variables, nutrition, and physical activity, and can be confirmed by evaluating the signs of ab and c 0 .
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Shift
Similar to the overtime models, there was inconsistent mediation in the models for health climate (WHC, FHC) on BMI mediated by health behaviors (nutrition, physical activity), and moderated by shift. Examination of the b 2 paths (shift ! BMI) in Figs. 8 and 9 revealed positive parameter estimates, though nonsignificant. The opposite was true when FHC was the independent variable, and the b 2 paths (shift ! BMI) had negative parameter estimates, though nonsignificant (refer to Figs. 10 and 11). The interaction effect in all models between shift and health behaviors (nutrition, physical activity) was also nonsignificant. Working first (b ¼ À0.12, P < 0.05) or second shift (b ¼ À0.11, P < 0.05) were significant moderators for the indirect model effect of FHC on BMI mediated by physical activity. First and second shifts mediated 44.5% and 46.1% of the models, respectively. The overall model had a significant indirect effect, but nonsignificant total effect, revealing inconsistent mediation (b ¼ À0.12, P < 0.05). The overall model approached significance for WHC on BMI mediated by physical activity (b ¼ À0.04, P ¼ 0.09). Working first (b ¼ À0.04, P ¼ 0.07) or second shift (b ¼ À0.04, P ¼ 0.08) approached significance for the indirect model effect of WHC on BMI mediated by physical activity. The proportion of the model mediated was highest for third shift for WHC on BMI mediated by nutrition (40.5%) and FHC on BMI mediated by nutrition (50.4%), see Tables 4 and 5 .
In summary, with the exception of some findings where shift was the moderator, an increased frequency of overtime hours was significantly associated with higher BMI. The interaction effect between overtime and health behavior (nutrition, physical activity) was ''protective'', and associated with lower BMI. There was a significant conditional indirect effect in the relationships between FIGURE 9. Moderated-mediationrelationship of family health climate (FHC) and BMI as mediated by nutrition and moderated by shift (first, second, third). BMI, body mass index.
FIGURE
8. Moderated-mediationrelationship of work health climate (WHC) and BMI as mediated by nutrition and moderated by shift (first, second, third). BMI, body mass index.
health climate (WHC, FHC), BMI, and health behaviors when moderated by one or more additional overtime shift per week; however, there was no conditional indirect effect for WHC on BMI mediated by physical activity when moderated by overtime. Our findings also revealed a significant indirect model effect for FHC on BMI mediated by physical activity when moderated by first and second shifts; this approached significance for WHC. There were no other significant conditional indirect effects when shift was the moderator. The interaction effect between shift and health behavior did not consistently align with the hypothesis of this study in that some shifts may be associated with higher or lower BMI. There was an absence of complete mediation in all moderated-mediation models, which may be attributed to inconsistent mediation. However, the results of the conditional indirect effects are telling and these results are partially consistent with Hypothesis 2.
DISCUSSION
Respondents were mostly middle-aged correctional supervisors, primarily working first shift and working frequent overtime. Our goal in this study was to examine whether these schedule-based job characteristics have a damaging effect on the health status of correctional supervisors and how this situation might be addressed to improve their health through the development and implementation of targeted interventions. For example, providing opportunities to improve nutrition and physical activity of shift work employees or interrupting maximum weekly overtime hours may provide direction for organizational change. In addition, intervening at the family level may produce sustainable health behavior change.
Demographic and work schedule factors (shift, overtime) were not associated with WHC or FHC. Controlling for age and sex, higher WHC and FHC scores tended to be associated with lower BMI mediated by nutrition and physical activity. Only one of four mediation models tested revealed a statistically significant indirect effect. No models had significant total effects. Lack of significance may be related to sample size and/or provides rationale for adding more variables to the models for further exploration. The model evaluating the association of FHC and BMI as mediated by physical activity had a significant indirect effect suggesting that the relationship between health climate in the home domain and BMI may be largely influenced by physical activity level. This finding, supported by previous studies suggesting that family social support is associated with physical activity, [64] [65] [66] is informative for the development of targeted interventions. These associations may imply that lifestyle behaviors are related to access, availability, and social support for healthy eating and physical activity.
Work schedule (shift, overtime) may share a relationship with health behaviors 37, 67 and health outcomes. 37, 40, 68, 69 In this study, we explored the role of overtime and shiftwork by examining their interrelationship with health climate, health behaviors, and BMI. Moderated-mediation models tested in this study revealed a significant moderating effect on the b path, indicating that the mediation effect is dependent on different levels of the moderating variable, overtime. This is consistent with previous research suggesting the effects of overtime work on health may be dose dependent, and are best examined longitudinally. 37 There was inconsistent mediation in the models, in that models became significant when participants worked two or more overtime shifts per week. This finding indicates that at a minimum of two overtime shifts a week, the role of overtime plays an interacting role with health climate, health behaviors, and BMI. Working more than two additional shifts per week may begin to have a negative effect on BMI. It may be at this juncture that practicing healthy behaviors becomes especially important in protecting against weight gain, and is a promising point of intervention. Further, barriers to engaging in healthy behaviors due to increased time spent at work must be a consideration of targeted interventions.
The difference in the indirect effect for overtime levels was statistically significant for WHC and FHC on BMI mediated by nutrition and for FHC on BMI mediated by physical activity. The interaction between overtime and health behavior (nutrition, physical activity) revealed a negative parameter estimate, suggesting that despite working more hours, health behaviors may suppress, or protect against higher levels of BMI. This is consistent with prior mixed findings between overtime and obesity explained by health behaviors. 34 Some studies report weak and inconsistent associations between overtime, health behaviors, and obesity and suggest that health behaviors are unchanged with long working hours. 34, 70 However, working a certain number of hours in the work week 71 or overtime over a long period of time with minimal recovery may impact health behaviors and obesity. 37, 38 This may explain why overtime in this study started to impact BMI as overtime frequency increased. Individuals working the most frequent overtime may benefit from practicing healthy behaviors to protect against aging and overtime work.
The moderating effect found with overtime was not significant when shift was the moderator, conflicting with previous findings linking shift work to increased obesity. 31, 39 Lack of significant results for shift work may be attributed to the small sample size or large proportion of survey respondents working first shift (64%), in which we were unable to recognize significant effects. First and second shift had a significant indirect effect on BMI in the model examining FHC mediated by physical activity. Individuals working first or second shift may have better family support for health behaviors and less time-based barriers to being physically active, thus resulting in lower BMI. This is consistent with prior research linking family social support with increased physical activity 19, 29, 72 and lower BMI among day shift workers compared with rotating and night shifts. 68, [73] [74] [75] Working first or second shift may have positive associations with health climate, physical activity, and BMI compared with third shift. Despite finding some significant relationships when shift work and overtime were added to the models, the distribution of overtime throughout the work week is unknown. The importance of recovery may be vital when exposed to extended work hours. 76 Future research should explore whether overtime is done over a 7-day period, or condensed into a 5-day week with little time to rejuvenate between shifts. Other factors, such as what shift overtime is performed and whether it is mandatory or voluntary in nature, may influence emotional feelings associated with the workplace and interfere with opportunities to practice healthy behaviors. Health climate may vary within different work environments and assessing it may help researchers identify at-risk populations that perceive their physical and social environment as unsupportive of their health. 23 In addition, these findings may strengthen the validity of the WHC and FHC measures, for application in other highstress occupations.
In conclusion, correctional institutions are high-demand, low-control workplaces with unstructured overtime and unpredictable shifts. There is a high prevalence and incidence of chronic disease in correctional employees, including overweight and obesity. 6, 8, 9 A more supportive perceived work and family health climate may share a relationship with health behaviors, and thus, obesity. Shift work and excess overtime may interact favorably or negatively with these health variables, and thus are an important consideration in occupations that require 24-hour staffing. Understanding the interrelations between work environment, family environment, and individual behavior are important for developing tailored, workplace-specific and cost-effective interventions. The findings of this study will be instrumental in developing tailored health interventions for supervisors at the Connecticut DOC, using a participatory design. This study also lays the groundwork for future research in high-stress occupations using relatively new health climate constructs. Interventions targeting worksite and family psychosocial environments may be the most effective in changing behaviors.
LIMITATIONS
Despite the promising findings from this study, there are several limitations worth discussing. The results presented throughout this study are preliminary findings acknowledging an understudied occupational group. The statistical results and interpretation of statistical modeling methodology may be limited in nature by the cross-sectional study design. In addition, this study was reliant on self-reported data and measurement tools that have not been validated to assess health behaviors or family health climate. However, use of a participatory design for survey development may have improved the validity and reliability of these findings to capture relationships within these networks. Lastly, this study may have limited generalizability to other middle-management groups, due to the high-demand and low-job control nature of corrections. Study findings may not offer generalizability to line-level correctional employees due to differences in other confounding variables, such as income, educational attainment, and job responsibilities. However, limited research to date has investigated correctional supervisor staff. These employees are well-respected in the chain of command, and may have an influential role on workplace health climate.
IMPLICATIONS OF FINDINGS
Our results indicate that family support for physical activity may be especially important to maintain a healthy BMI, and working two or more overtime shifts per week may negatively impact health climate, health behaviors, and BMI. Future research may test these models and relationships on a larger sample size, with more advanced study designs and in a longitudinal manner. The intent of this study was not to make comparisons among COs versus supervisors, though this may be an interesting direction for future research. Practicing healthy nutrition and physical activity behaviors despite increased overtime shifts may have a protective effect on BMI. This may provide direction for interventions that aim to reduce the health consequences of overtime in occupational groups where modifying the root cause, such as mandated overtime, may not be feasible. Providing resources supportive of health in the workplace may positively contribute to health outcomes when individuals have extended work shifts. Development of innovative policies in corrections for either maximum overtime hours or allowance of split-shifts may promote employee health and wellbeing. Interventions that address health climate, health behaviors, and work schedule are needed to expand upon these findings for application to health promotion approaches that are more effective, acceptable, and feasible.
